Background: Movement disorders are common neurological problems, but epidemiological studies are lacking in our locality. Type of movement disorder depends on the site of the lesion and the type of pathologic changes. Objective: To estimate the prevalence rate of dystonia, chorea, and athetosis, in Al Quseir City (Red Sea Governorate), Egypt.
Introduction
The basal ganglia are organized to facilitate and harmonize voluntary movements and to inhibit competing movements that might interfere with the desired movement. Dysfunction of these circuits can lead to movement disorders (MDs) that are characterized by impairment of the voluntary movement, appearance of new involuntary movements, or both [1] . Although there is emerging awareness that movement disorders rank among the most common neurological diseases, the overall burden of these disorders in the general community is not well defined [2] . In spite of the fact that there is a high prevalence of movement disorders in the general community, there is a substantial underrecognition and under-treatment of them [2] . Most of the prevalence data referring to specific movement disorders are hospital-based and provide insight into more disabling MDs [3] . Okubadejo and his colleagues stated that the prevalence of all categories of movement disorders was 28·0% [4] . They found that the prevalence rate of primary and secondary dystonia together to be (14.7%), and the prevalence rate of chorea to be (< 1%). Their study was a hospital-based study in Nigeria and included 184 MDs patients with movement disorders.
Dystonia is a movement disorder that causes sustained muscle contractions, repetitive twisting movements, and abnormal postures of the trunk, neck, face, arms, and legs [5] . The prevalence rate per 100,000 population of primary torsion dystonia is 33 [3] . In their hospital-based study in Nigeria, Okubadejo and his colleagues reported that focal dystonia represents 81.5%, generalized dystonia represents 11.1%, and segmental dystonia represents 7.4% of all of dystonia cases. The most common dystonias were focal hand dystonia (29.6%) and blepharospasm with orofacial dystonia (18.5%) [4] .
"Chorea" is a borrowed Latin word that was derived from the Greek (khoreia) that means a choral dance.
The term Athetosis comes from the Greek word athetos, which means not fixed. It is a slow form of Chorea.
Because of the slowness, the movements have a writhing (i.e., squirming, twisting, or snakelike) appearance [6, 7] . Wenning and his colleagues stated that the prevalence rate of chorea and athetosis was < 1% of all movement disorders that were found in their Bruneck study [2] .
The aim of this study is to estimate the prevalence of dystonia, chorea, and athetosis in Al Quseir City, Red Sea Governorate (Egypt) as a part of a big project studying the epidemiology of many neurological disorders through door-to-door survey.
Subjects and methods
The present work is a population-based door-to-door (including every door) study among the population of Al Qusier City, Red Sea Governorate, Egypt. The sampling unit was all persons, of nuclear families or extended families, at any age in a door-to-door survey. The study area, Al Quseir City was a representative of cities lying on Red Sea [8] . The total screened population in Al Qusier City was 33, 818 subjects, while 1.6% (N = 533) refused to participate in the study due to different causes. Subjects were reached at their locations if they were not at their homes at the time of first visit; they were revisited at the next time.
Methods
This study was conducted through three stages including Phase I (screening phase): data collection was performed by three qualified neurologists, through a standardized screening questionnaire [9] to pick up any suspected cases of dystonia, chorea, and athetosis. Phase II (diagnostic phase): in phase II, all subjects who were suspected to have dystonia, chorea, and athetosis were invited to attend at Al Qusier General Hospital where they were fully evaluated by three specialists of neurology each one separately. All data for each patient was registered in a specialized sheet prepared specifically for this study. Phase III (investigatory phase): any investigations needed were done for the patients to diagnose dystonia, chorea, and athetosis.
Statistical analysis
Data analysis was carried out by using SPSS version 16 (SPSS Inc., Chicago, IL, USA), Excel (Microsoft Corporation, Redmond, WA, USA), and EpiCalc 2000 (Microsoft Corporation, Redmond, WA, USA). In fact, in this study, we just used descriptive parameters (like number and percent), as it is a simple epidemiological study of a unified design.
Results
A total of 33,285 subjects were screened out of the total population in Al Quseir City, and the prevalence of dystonia, chorea, and athetosis, were illustrated in Table 1 . Dystonia was identified in 13 patients with a total prevalence of 39/100,000. Primary type was described in 3 cases with prevalence rate was 9/100,000 while 10 cases had secondary type either due to cerebral palsy (9 patients, with prevalence rate of 27/100,000) or post-encephalitic (one patient, with prevalence rate of 3/100,000). Seven patients with chorea were identified with a prevalence of 21/ 100,000. Rheumatic chorea was reported in 3 cases (prevalence rate of 9/100,000) and 4 patients had chorea due to cerebral palsy (prevalence rate of 12/100,000). Athetosis was diagnosed in 5 patients (prevalence of 15/100,000). Cerebral palsy is an etiology of athetosis was encountered in 4 cases (prevalence rate of 12/100,000) while 1 patient has post-encephalitic etiology (prevalence rate of 3/100, 000). Cerebral palsy was the most common cause of all types of studied disorders. Table 2 showed the sex distribution of all recorded disorders. Only 2 patients have focal dystonia and 11 patients have generalized dystonia. Regarding anatomical classification of cases of dystonia, we found that 12 cases with head and neck affection, 11 cases with upper limb affection, 11 cases with lower limb affection, and 11 cases with trunk affection. Taking into consideration that two-thirds of cases of dystonia are attributed to cerebral palsy.
Discussion
Diagnosis of extrapyramidal disorders is mainly a clinical one [10, 11] . The number of existing cases of primary dystonia in the population is not precisely known, but the condition is probably much more frequent than reported. This study examined the prevalence of three extrapyramidal diseases (dystonia, chorea, and athetosis) among the whole population (33,285 persons) in Al Qusier City, Red Sea Governorate, Egypt. The prevalence of dystonia in this study is 39/100,000 while the result reported by El-Tallawy and his colleagues in Al Kharga District, Egypt, was (30.36/ 100,000) [9] . This may be attributed to different environmental factors between east and west deserts in Egypt (mines are more common in east desert area including Al Quseir City). In our study, the most common focal dystonias were blepharospasm (56.4%), cervical dystonia (36.7%), limb dystonia (3.4%), oromandibular dystonia (2.9%) and laryngeal dystonia (0.6%). Males with primary dystonia were found to have an earlier age of onset. We assume that such finding may be attributed to the fact that exposure of males to all environmental factors is more than females especially when they start working outdoors early in their lives. A female predominance was noted for most of the primary dystonia, with men to women ratio (M:F) of 1:2.01.
Moreover, the prevalence of primary dystonia (9/100,000) is consistent with the results reported by Kandil who reported a prevalence of primary dystonia of 10/100,000 in Egypt [12] . A total of 1993 patients with movement disorders, were assessed in Bangkok, Thailand, dystonia was diagnosed in 8.4% of them [13] . On the other hand, the prevalence of primary dystonia in the current study is slightly lower than that reported by Defazio in Ashkenazi Jews. He found the prevalence of dystonia to be 11.1/100, 000, which might be attributed to racial, and genetic factors as the Jewish community is closed [14] .
In our study, seven patients of chorea were identified with total prevalence of 21/100,000. When taking in consideration etiology of chorea, cerebral palsy is the most common cause of chorea in our study as its prevalence is 12/100,000 which appears more prevalent than that of a study conducted in Saudi Arabia by Rajeh [15] who reported a prevalence of 5.3/100,000. This difference may be attributed to lack of perinatal care measures in Al Quseir City and also due to changes in socioeconomic level between the populations involved in the studies.
In our study, rheumatic chorea is the second most common cause of chorea (9/100,000). This is in agreement with that in case series from Tunisia, Brazil, and Turkey [16] [17] [18] that reported rheumatic chorea to be the commonest form of acquired chorea and it occurs in approximately one-third of children suffering from rheumatic fever. Actually, the prevalence of rheumatic chorea in Al Quseir City was comparable to that in Turkey (14/100,000) [19] , Hawaii, USA (7/ 100,000) [20] , and it looks lower than rates in India (18.8/ 100,000) [21] . Comparing it with other studies in Egypt, it is quite similar to that recorded by Eltallawy [9] in Alkharga District, Egypt (8/100,000) and far lower than that recorded in Assiut, Egypt by Kandil [12] (62/100,000). This decrement in prevalence is consistent with international records that rheumatic chorea prevalence is decreasing mostly due to major advancement in antibiotic era and eradication of infections which is a major cause of the disease. In our study, age distribution shows that all patients of rheumatic chorea are children in school age (5 years, 6 years, and 9 years), it is consistent with the India study in which it was reported that all cases of their study are in school age with mean 9.4 years [21] .
In this study, the prevalence of Athetosis was 15/100,000. This figure is comparable with results of Kandil [12] in Egypt who reported a prevalence of 12/100,000, but more than that stated by Tekle [22] in Ethiopia (5/100,000), and El-Tallawy [9] in Al Kharga District, Egypt (1.6/100,000). High prevalence of Athetosis in our study could be explained on etiological basis as all reported cases of athetosis were secondary type (one case has post-encephalitic etiology and four cases are due to cerebral palsy mixed type). 
